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ABSTRACT
Epipactis flava Seidenf. has a special phenology of orchid different from other
species. The distribution of E. flava are widespread in specific habitat and it can survive under
water stream throughout the rainy season. Currently, E. flava has been affected from the change
of natural habitat and environment. So, ex situ conservation of E. flava via in vitro culture
method was necessary. The cultivation of E. flava protocorms was carried out on different
culture media. The results revealed that modified Vacin and Went was the best culture
medium to promote growth and development of E. flava protocorm. Furthermore, the addition
of cytokinins into medium had differently affected to protocorm response. Although, 0.5 mg/l
BA was the most suitable concentration of cytokinin on new shoot bud formation but protocorms
shown higher percentage of hyperhydricity than 60% after cultured on the medium added
with BA and TDZ. On the other hand, the maximum of new shoot formation was obtained
from 2.0 mg/l of Zeatin.
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∫∑π”
°≈â«¬‰¡âπÈ” ‡ªìπ°≈â«¬‰¡âªÉ“™π‘¥Àπ÷Ëß∑’Ë¡’°“√‡®√‘≠‡μ‘∫‚μ·≈–°√–®“¬æ—π∏ÿå‡©æ“–∂‘Ëπ„π∫√‘‡«≥
≈”∏“√À√◊ÕπÈ”μ°∫√‘‡«≥®—ßÀ«—¥μ“° °“≠®π∫ÿ√’ [1] ªí®®ÿ∫—π°≈â«¬‰¡âπÈ”∂Ÿ°®—¥„ÀâÕ¬Ÿà„π ∂“π¿“æ∑’Ë„°≈â
 Ÿ≠æ—π∏ÿå‰ª®“°∏√√¡™“μ‘ [2] ‡π◊ËÕß®“°æ◊Èπ∑’ËÕ¬ŸàÕ“»—¬∑’Ë®”°—¥ √«¡‰ª∂÷ß ¿“æ·«¥≈âÕ¡∂‘Ëπ∑’ËÕ¬ŸàÕ“»—¬∂Ÿ°
∫ÿ°√ÿ°®“°°“√‡°…μ√·≈–Õÿμ “À°√√¡  àßº≈„Àâª√–™“°√¢Õß°≈â«¬‰¡âπÈ”„π·À≈àßæ◊Èπ∑’Ë¥—ß°≈à“«≈¥≈ßÕ¬à“ß
μàÕ‡π◊ËÕß ®“°°“√»÷°…“¢Õß ∫«√ §ÿ≥“°√πÿ√—°…å [3] ª√– ∫§«“¡ ”‡√Á®‡ªìπ‡∫◊ÈÕßμâπ„π°“√Õπÿ√—°…åæ—π∏ÿå°≈â«¬‰¡âπÈ”
‚¥¬„™â«‘∏’°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕæ◊™ ´÷Ëß‡ªìπ·π«∑“ß„π°“√™à«¬Õπÿ√—°…å°≈â«¬‰¡âπÈ”πÕ°∂‘Ëπ∑’ËÕ¬ŸàÕ“»—¬ ´÷Ëß°“√
‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕæ◊™∫πÕ“À“√‡æ“–‡≈’È¬ß Ÿμ√μà“ßÊ  “¡“√∂™—°π”„Àâ°“√‡®√‘≠‡μ‘∫‚μ¢Õß™‘Èπ à«π∑’Ë‡æ“–
‡≈’È¬ß·μ°μà“ß°—πÕÕ°‰ª¥â«¬ [4] √«¡‰ª∂÷ß°“√‡μ‘¡ “√§«∫§ÿ¡°“√‡®√‘≠‡μ‘∫‚μæ◊™∫“ß™π‘¥‚¥¬‡©æ“–°≈ÿà¡
‰´‚μ‰§π‘π∑’Ë “¡“√∂™—°π”„Àâ™‘Èπ à«π∑’Ë‡æ“–‡≈’È¬ß‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß √â“ßÕ«—¬«–¢÷Èπ¡“„À¡à‰¥â¥â«¬ [5] ·μà
Õ¬à“ß‰√°Áμ“¡ ®“°√“¬ß“π°“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ°≈â«¬‰¡âπÈ”¥—ß°≈à“«¬—ß‰¡àæ∫°“√»÷°…“∂÷ßº≈¢Õß Ÿμ√Õ“À“√
∑’Ë·μ°μà“ß°—π√à«¡‰ª∂÷ß “√§«∫§ÿ¡°“√‡®√‘≠‡μ‘∫‚μæ◊™μàÕ°“√‡®√‘≠·≈–æ—≤π“¢Õß‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”¡“°àÕπ
¥—ßπ—Èπ ß“π«‘®—¬§√—Èßπ’È®÷ß¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢ÕßÕß§åª√–°Õ∫¢Õß∏“μÿÕ“À“√À≈—°·≈–∏“μÿÕ“À“√√Õß
∑’Ë·μ°μà“ß°—π √«¡‰ª∂÷ß “√§«∫§ÿ¡°“√‡®√‘≠‡μ‘∫‚μæ◊™„π°≈ÿà¡‰´‚μ‰§π‘π∑’Ëμà“ß™π‘¥°—πμàÕ°“√æ—≤π“
‡ª≈’Ë¬π·ª≈ß∑“ß —≥∞“π¢Õß‚ª√‚μ§Õ√å¡ °≈â«¬‰¡âπÈ”„π ¿“æª≈Õ¥‡™◊ÈÕ
Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß
º≈¢Õß Ÿμ√Õ“À“√‡æ“–‡≈’È¬ßμàÕ°“√‡®√‘≠‡μ‘∫‚μ¢Õß‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”
§—¥‡≈◊Õ°‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”®“°„π ¿“æª≈Õ¥‡™◊ÈÕ ∑’Ë¡’§«“¡·¢Áß·√ß ¡’≈—°…≥–°≈¡ ¢π“¥
ª√–¡“≥ 0.1 ¡‘≈≈‘‡¡μ√ ¬â“¬≈ß‡≈’È¬ß∫πÕ“À“√°÷Ëß·¢Áß Ÿμ√ Murashige and Skoog (MS) [6], Modified
Vacin and Went (VW) [7] ∑’Ë¥—¥·ª≈ß‡μ‘¡πÈ”¡–æ√â“«ÕàÕπ 100 ml/l √à«¡°—∫πÈ”μâ¡¡—πΩ√—Ëß 50 g/l, BM
Terrestrial Orchid Medium (BM) [8] ·≈– Malmgren Modified Terrestrial Orchid Medium (MM)
[9] ‚¥¬·μà≈– Ÿμ√ª√—∫§à“§«“¡‡ªìπ°√¥¥à“ß‡ªìπ 5.7, 5.2, 5.5 ·≈– 5.75 μ“¡≈”¥—∫ ‡μ‘¡ºß«ÿâπ 7.5 g/l
·≈–π”‰ªºà“π°“√π÷Ëß¶à“‡™◊ÈÕ¥â«¬À¡âÕπ÷Ëß§«“¡¥—π‰Õ∑’ËÕÿ≥À¿Ÿ¡‘ 121 ˚C ‡ªìπ‡«≈“ 15 π“∑’ À≈—ß®“°π—Èπ‡æ“–
‡≈’È¬ß‚ª√‚μ§Õ√å¡®”π«π 4 ™‘Èπ„π¢«¥¢π“¥ 4 ÕÕπ å´ ∑’Ë∫√√®ÿÕ“À“√°÷Ëß·¢Áßª√‘¡“μ√ 20 ml ∑” È´”®”π«π
3 ´È”Ê ≈– 20 ¢«¥μàÕ Ÿμ√Õ“À“√‡æ“–‡≈’È¬ß
º≈¢Õß‰´‚μ‰§π‘πμàÕ°“√‡®√‘≠‡μ‘∫‚μ·≈–°“√‡ª≈’Ë¬π·ª≈ß∑“ß —≥∞“π¢Õß‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”
§—¥‡≈◊Õ°‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”®“°„π ¿“æª≈Õ¥‡™◊ÈÕ ∑’Ë¡’§«“¡·¢Áß·√ß ≈—°…≥–°≈¡ ¢π“¥
ª√–¡“≥ 0.1 ¡‘≈≈‘‡¡μ√ ¬â“¬‡≈’È¬ß≈ß∫πÕ“À“√°÷Ëß·¢Áß Ÿμ√∑’Ë¥’∑’Ë ÿ¥®“°°“√∑¥≈Õß √à«¡°—∫°“√„™â‰´‚μ‰§π‘π
™π‘¥·≈–√–¥—∫§«“¡‡¢â¡¢âπ·μ°μà“ß°—π ‰¥â·°à BA, Zeatin ·≈– Kinetin §«“¡‡¢â¡¢âπ 0.5, 1.0 ·≈– 2.0
mg/l ·≈– TDZ §«“¡‡¢â¡¢âπ 0.1, 0.5, 1.0 ·≈– 2.0 mg/l ª√—∫§à“§«“¡‡ªìπ°√¥¥à“ßμ“¡™π‘¥¢ÕßÕ“À“√
‡æ“–‡≈’È¬ß Ÿμ√∑’Ë¥’∑’Ë ÿ¥ ‡μ‘¡ºß«ÿâπ 7.5 g/l °àÕππ”‰ª¶à“‡™◊ÈÕ¥â«¬À¡âÕπ÷Ëß§«“¡¥—π‰Õ∑’ËÕÿ≥À¿Ÿ¡‘ 121 ˚C ‡ªìπ
‡«≈“ 15 π“∑’ ®“°π—Èπ‡æ“–‡≈’È¬ß‚ª√‚μ§Õ√å¡®”π«π 1 ‚ª√‚μ§Õ√å¡ „π¢«¥‡æ“–‡≈’È¬ß¢π“¥ 2 ÕÕπ´å ∑’Ë
∫√√®ÿª√‘¡“μ√Õ“À“√ 10 ml ∑” È´”®”π«π 3 ´È”Ê ≈– 20 ¢«¥μàÕ Ÿμ√Õ“À“√‡æ“–‡≈’È¬ß
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®“°π—Èππ”‰ª‡≈’È¬ß‰«â„πÀâÕß§«∫§ÿ¡Õÿ≥¿Ÿ¡‘ 25 ± 2 ˚ C ∑’Ë‰¥â√—∫· ß «à“ß®“°À≈Õ¥ Warm white
§«“¡‡¢â¡· ß 40 μmol/m2/s ‡ªìπ‡«≈“ 12 ™—Ë«‚¡ßμàÕ«—π ∫—π∑÷°¢âÕ¡Ÿ≈°“√‡®√‘≠‡μ‘∫‚μ·≈–°“√‡ª≈’Ë¬π·ª≈ß
∑“ß —≥∞“πμà“ßÊ ¢Õß‚ª√‚μ§Õ√å¡ ‡¡◊ËÕ√–¬–‡«≈“ºà“π‰ª 12  —ª¥“Àå «“ß·ºπ·∫∫ ÿà¡μ≈Õ¥ (CRD) ·≈–
«‘‡§√“–Àå§à“§«“¡·ª√ª√«π·∫∫∑“ß‡¥’¬« (One-way ANOVA) ‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß¢Õß§à“‡©≈’Ë¬‚¥¬«‘∏’
Duncanûs Multiple Range Test (DMRT) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%
º≈°“√∑¥≈Õß
º≈¢Õß Ÿμ√Õ“À“√‡æ“–‡≈’È¬ßμàÕ°“√‡®√‘≠‡μ‘∫‚μ¢Õß‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”
®“°°“√‡æ“–‡≈’È¬ß‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”∫πÕ“À“√ Ÿμ√∑’Ë·μ°μà“ß°—π‡ªìπ√–¬–‡«≈“ 12  —ª¥“Àå
æ∫«à“ ‚ª√‚μ§Õ√å¡ “¡“√∂‡®√‘≠‡μ‘∫‚μ·≈–æ—≤π“∫πÕ“À“√ Ÿμ√μà“ßÊ ‰¥â·μ°μà“ß°—πÕÕ°‰ª ‚¥¬Õ“À“√°÷Ëß
·¢Áß¥—¥·ª≈ß Ÿμ√ VW  “¡“√∂ àß‡ √‘¡„ÀâÕ—μ√“°“√√Õ¥™’«‘μ‡°‘¥¢÷Èπ Ÿß∑’Ë ÿ¥ (68.1%) ·≈–æ∫«à“Õ“À“√
 Ÿμ√¥—ß°≈à“«¬—ß “¡“√∂™—°π”„Àâ‚ª√‚μ§Õ√å¡ √â“ßμ“¬Õ¥ (1.6 μ“¬Õ¥) ¬Õ¥ (2.2 ¬Õ¥) §«“¡ Ÿß¬Õ¥
(0.9 cm) ®”π«π√“°∑’Ë¬“«¡“°°«à“ 0.5 cm (9.9 √“°μàÕ‚ª√‚μ§Õ√å¡) ·≈–®”π«π„∫‡©≈’Ë¬μàÕ¬Õ¥ (3.2 „∫
μàÕ¬Õ¥) ‡æ‘Ë¡¢÷Èπ Ÿß∑’Ë ÿ¥ ¢≥–∑’ËÕ“À“√°÷Ëß·¢Áß Ÿμ√ BM MS ·≈– MM  “¡“√∂™—°π”„Àâ‚ª√‚μ§Õ√å¡¡’
Õ—μ√“°“√√Õ¥™’«‘μπâÕ¬°«à“ 50 % (μ“√“ß∑’Ë 1 ·≈–√Ÿª∑’Ë 1)
μ“√“ß∑’Ë 1 °“√‡®√‘≠‡μ‘∫‚μ·≈–æ—≤π“¢Õß‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”∫πÕ“À“√‡æ“–‡≈’È¬ß Ÿμ√μà“ßÊ ‡¡◊ËÕÕ“¬ÿ
‡æ“–‡≈’È¬ß §√∫ 12  —ª¥“Àå
Õ“À“√ Õ—μ√“°“√ ®”π«π/‚ª√‚μ§Õ√å¡ §«“¡ Ÿß ®”π«π√“°
‡æ“–‡≈’È¬ß √Õ¥ (%) ¬Õ¥ ®”π«π
μ“¬Õ¥ ¬Õ¥ (cm) ≤ 0.5 cm > 0.5 cm „∫ / ¬Õ¥
VW 68.1 1.6 ± 0.2a* 2.2 ± 0.2a 0.9 ± 1.5a 1.0 ± 0.2b 9.9 ± 1.2a 3.2 ± 0.1a
BM 44.9 1.2 ± 0.0ab 1.4 ± 0.1b 0.4 ± 0.0b 2.0 ± 0.1a 1.7 ± 0.1b 2.3 ± 0.0b
MS 41.2 1.5 ± 0.1ab 1.4 ± 0.0b 0.4 ± 0.0b 1.9 ± 0.1ab 1.7 ± 0.1b 2.4 ± 0.1b
MM 24.6 0.6 ± 0.0b 1.0 ± 0.0b 0.3 ± 0.0b 1.2 ± 1.0ab 0.6 ± 0.1b 1.9 ± 0.1c
À¡“¬‡Àμÿ:*μ—«Õ—°…√∑’Ë ‡À¡◊Õπ°—π„π·μà≈– ¥¡¿å· ¥ß∂÷ß§«“¡‰¡à·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë
√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% ‡¡◊ËÕ«‘‡§√“–Àå§«“¡·μ°μà“ß‚¥¬«‘∏’ Duncanûs Multiple Range Test (DMRT)
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√Ÿª∑’Ë 1 °“√‡®√‘≠‡μ‘∫‚μ·≈–°“√æ—≤π“¢Õß‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”‡¡◊ËÕ‡æ“–‡≈’È¬ß∫πÕ“À“√°÷Ëß·¢Áß¥—¥·ª≈ß Ÿμ√
Vacin and Went (1949) (°), BM Terrestrial Orchid Medium (¢), Murashige and Skoog
(1962) (§) ·≈– Malmgren Modified Terrestrial Orchid Medium (ß) ∑’ËÕ“¬ÿ‡æ“–‡≈’È¬ß
12  —ª¥“Àå (Bar = 1 cm)
º≈¢Õß‰´‚μ‰§π‘πμàÕ°“√‡®√‘≠‡μ‘∫‚μ·≈–°“√‡ª≈’Ë¬π·ª≈ß∑“ß —≥∞“π¢Õß‚ª√‚μ§Õ√å¡
°≈â«¬‰¡âπÈ”
®“°º≈°“√∑¥≈Õß°àÕπÀπâ“ æ∫«à“ Õ“À“√°÷Ëß·¢Áß¥—¥·ª≈ß Ÿμ√ VW  “¡“√∂™—°π”„Àâ‚ª√-
‚μ§Õ√å¡°≈â«¬‰¡âπÈ” ‡®√‘≠‡μ‘∫‚μ·≈–æ—≤π“‰ª‡ªìπμâπ„À¡à‰¥â¥’∑’Ë ÿ¥ ¥—ßπ—Èπ ®÷ß„™âÕ“À“√ Ÿμ√¥—ß°≈à“«·≈–
‡μ‘¡™π‘¥·≈–√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‰´‚μ‰§π‘π·μ°μà“ß°—π ¿“¬À≈—ß°“√‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 12  —ª¥“Àå
æ∫«à“  “√§«∫§ÿ¡°“√‡®√‘≠‡μ‘∫‚μ„π°≈ÿà¡‰´‚μ‰§π‘π “¡“√∂™—°π”„Àâ‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”‡°‘¥°“√‡®√‘≠
·≈–‡ª≈’Ë¬π·ª≈ß≈—°…≥–∑“ß —≥∞“π·μ°μà“ß°—πÕÕ°‰ª ‚¥¬ Õ“À“√ Ÿμ√∑’Ë‡μ‘¡ 0.5 mg/l BA  “¡“√∂
™—°π”„Àâ‚ª√‚μ§Õ√å¡ √â“ßμ“¬Õ¥„À¡à‡æ‘Ë¡¢÷Èπ¡“°∑’Ë ÿ¥ (3.9 μ“¬Õ¥) Õ¬à“ß‰√°Áμ“¡ ‡¡◊ËÕ√–¥—∫§«“¡‡¢â¡¢âπ
¢Õß BA ·≈– TDZ ‡æ‘Ë¡¢÷Èπ Õ—μ√“°“√ √â“ßμ“¬Õ¥„À¡à¢Õß‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”¡’·π«‚πâ¡≈¥πâÕ¬≈ß
¢≥–∑’ËÕ“À“√‡æ“–‡≈’È¬ß∑’Ë‡μ‘¡ BA À√◊Õ TDZ ‰¡à “¡“√∂°√–μÿâπ„Àâμ“¬Õ¥æ—≤π“¬◊¥¬“«‰ª‡ªìπ¬Õ¥„À¡à‰¥â
πÕ°®“°π’È®”π«π√“°‡©≈’Ë¬¢Õß‚ª√‚μ§Õ√å¡‡æ‘Ë¡¡“°¢÷Èπ‡¡◊ËÕ‡æ“–‡≈’È¬ß∫πÕ“À“√°÷Ëß·¢Áß Ÿμ√∑’Ë‰¡à‡μ‘¡‰´‚μ‰§π‘π
À√◊Õ‡μ‘¡ Zeatin À√◊Õ Kinetin Õ’°∑—Èß¬—ßæ∫«à“Õ—μ√“°“√©Ë”πÈ”¢Õß‡π◊ÈÕ‡¬◊ËÕ‡æ‘Ë¡¢÷Èπ¡“°°«à“ 60 % ‡¡◊ËÕ‡æ“–
‡≈’È¬ß∫πÕ“À“√ Ÿμ√∑’Ë‡μ‘¡ BA À√◊Õ TDZ (μ“√“ß∑’Ë 2 ·≈–√Ÿª∑’Ë 2)
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μ“√“ß∑’Ë 2 °“√‡®√‘≠‡μ‘∫‚μ·≈–æ—≤π“¢Õß‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”∫πÕ“À“√°÷Ëß·¢Áß¥—¥·ª≈ß Ÿμ√ VW ∑’Ë
‡μ‘¡‰´‚μ‰§π‘π™π‘¥·≈–§«“¡‡¢â¡¢âπ·μ°μà“ß°—π ¿“¬À≈—ß°“√‡æ“–‡≈’È¬ß‡ªìπ‡«≈“ 12  —ª¥“Àå
‰´‚μ‰§π‘π §«“¡‡¢â¡¢âπ          ®”π«π‡©≈’Ë¬ / ‚ª√‚μ§Õ√å¡ Õ—μ√“°“√©Ë”πÈ”(mg/l) μ“¬Õ¥ ¬Õ¥ √“° „∫ (%)
- 0.0 1.9±0.4bc* 0.7±0.2ab 1.5±0.3a 0.9±0.2a 0.0±0.0c
BA 0.5 3.9±0.2a 0.0±0.0b 0.0±0.0b 0.0±0.0b 77.7±17.0ab
1.0 3.0±0.5ab 0.0±0.0b 0.0±0.0b 0.0±0.0b 86.1±6.0ab
2.0 2.4±0.4bc 0.0±0.0b 0.0±0.0b 0.0±0.0b 64.3±18.0b
Zeatin 0.5 2.3±0.7bc 1.2±1.0ab 0.9±0.7ab 0.9±0.6a  0.0±0.0c
1.0 3.1±0.4ab 1.0±0.5ab 0.6±0.6ab 0.8±0.1ab  0.0±0.0c
2.0 2.6±0.5abc 1.4±0.6a 0.9±0.9ab 0.6±0.4ab  0.0±0.0c
Kinetin 0.5 1.7±0.3bc 0.5±0.4ab 0.6±0.3ab 0.5±0.3ab  0.0±0.0c
1.0 1.7±0.3bc 0.5±0.4ab 0.7±0.3ab 0.7±0.2ab  0.0±0.0c
2.0 2.1±0.4bc 1.0±0.3ab 0.3±0.1b 1.0±0.2a  0.0±0.0c
TDZ 0.1 3.0±0.5ab 0.0±0.0b 0.0±0.0b 0.0±0.0b 90.2±5.2a
0.5 2.6±0.8abc 0.0±0.0b 0.0±0.0b 0.0±0.0b 93.3±3.9a
1.0 2.6±0.1abc 0.0±0.0b 0.0±0.0b 0.0±0.0b 73.3±8.3ab
2.0 1.3±0.2c 0.0±0.0b 0.0±0.0b 0.0±0.0b 97.0±3.0a
À¡“¬‡Àμÿ: *μ—«Õ—°…√∑’Ë‡À¡◊Õπ°—π„π·μà≈– ¥¡¿å· ¥ß∂÷ß§«“¡‰¡à·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫
§«“¡‡™◊ËÕ¡—Ëπ 95% ‡¡◊ËÕ«‘‡§√“–Àå§«“¡·μ°μà“ß‚¥¬«‘∏’ Duncanûs Multiple Range Test
(DMRT)
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√Ÿª∑’Ë 2 °“√‡ª≈’Ë¬π·ª≈ß∑“ß —≥∞“π¢Õß‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”∫πÕ“À“√‡æ“–‡≈’È¬ß Ÿμ√∑’Ë‰¡à‡μ‘¡‰´‚μ‰§π‘π
(°) ·≈–‡μ‘¡ BA §«“¡‡¢â¡¢âπ 0.5 (¢), 1.0 (§) ·≈– 2.0 (ß) mg/l; Zeatin §«“¡‡¢â¡¢âπ 0.5 (®),
1.0 (©) ·≈– 2.0 (™) mg/l; Kinetin §«“¡‡¢â¡¢âπ 0.5 (´), 1.0 (¨) ·≈– 2.0 (≠) mg/l ·≈–
TDZ §«“¡‡¢â¡¢âπ 0.1 (Æ), 0.5 (Ø), 1.0 (∞) ·≈– 2.0 (±) mg/l ¿“¬À≈—ß°“√‡æ“–‡≈’È¬ß‡ªìπ‡«≈“
12  —ª¥“Àå (Bar = 0.5 cm)
 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
®“°°“√‡æ“–‡≈’È¬ß‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”≈ß∫πÕ“À“√∑’Ëª√–°Õ∫¥â«¬∏“μÿÀ“√·μ°μà“ß°—π æ∫«à“
Õ“À“√°÷Ëß·¢Áß¥—¥·ª≈ß Ÿμ√ VW ‡ªìπÕ“À“√‡æ“–‡≈’È¬ß∑’Ë‡À¡“– ¡¡“°∑’Ë ÿ¥  ”À√—∫°“√‡æ“–‡≈’È¬ß‚ª√‚μ§Õ√å¡
°≈â«¬‰¡âπÈ”„π ¿“æª≈Õ¥‡™◊ÈÕ ‚¥¬¡’Õ—μ√“°“√√Õ¥™’«‘μ °“√ √â“ßμ“¬Õ¥ ¬Õ¥„À¡à §«“¡ Ÿß¬Õ¥ ®”π«π„∫
·≈–®”π«π√“° ‡æ‘Ë¡¢÷Èπ Ÿß∑’Ë ÿ¥ Õ“®‡π◊ËÕß¡“®“°Õ“À“√ Ÿμ√¥—ß°≈à“«ª√–°Õ∫¥â«¬®”π«π∏“μÿÕ“À“√·≈–
§«“¡‡¢â¡¢âπ∑’Ë‡À¡“– ¡μàÕ°“√¥Ÿ¥´÷¡¡“°°«à“Õ“À“√ Ÿμ√Õ◊ËπÊ ®÷ß àßº≈„Àâ‚ª√‚μ§Õ√å¡À√◊ÕμâπÕàÕπ¢Õß
°≈â«¬‰¡â “¡“√∂π”∏“μÿÕ“À“√¥—ß°≈à“«‰ª„™â‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ®“°√“¬ß“π¢ÕßÕπÿæ—π∏å °ß∫—ß‡°‘¥ [10]
‰¥â»÷°…“º≈¢ÕßÕß§åª√–°Õ∫Õ“À“√‡æ“–‡≈’È¬ßμàÕ°“√‡®√‘≠·≈–æ—≤π“¢ÕßμâπÕàÕπ°≈â«¬‰¡â‡Õ◊Õß§Ì“º—°ª√“∫
(Dendrobium ochreatum) æ∫«à“ μâπÕàÕπ∑’Ë‡æ“–‡≈’È¬ß∫πÕ“À“√¥—¥·ª≈ß Ÿμ√ VW ∑”„ÀâμâπÕàÕπ¡’°“√
‡®√‘≠¥’∑’Ë ÿ¥ √«¡‰ª∂÷ß°“√¢¬“¬æ—π∏ÿå°≈â«¬‰¡â Cymbidium findlaysonianum „πÀ≈Õ¥∑¥≈Õß æ∫«à“
Õ“À“√ Ÿμ√ VW ∑’Ë¡’°“√‡μ‘¡πÈ”¡–æ√â“« 15% √à«¡°—∫ºß∂à“π 0.2%  √â“ß™—°π”„ÀâÕ—μ√“°“√‡°‘¥μâπ„À¡à‡æ‘Ë¡
¢÷Èπ¡“°∑’Ë ÿ¥ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫Õ“À“√ Ÿμ√Õ◊ËπÊ [11] ‚¥¬Õß§åª√–°Õ∫¢ÕßÕ“À“√ Ÿμ√ VW ¡’ —¥ à«π
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·Õ¡‚¡‡π’¬¡¡“°°«à“‰π‡μ√∑ (2 : 1) ÷´Ëß‚ª√‚μ§Õ√å¡À√◊ÕμâπÕàÕπ¢Õß°≈â«¬‰¡â “¡“√∂¥Ÿ¥´÷¡‰π‚μ√‡®π„π
√Ÿª·∫∫¢Õß·Õ¡‚¡‡π’¬¡‰ÕÕÕπ‰¥â¥’°«à“‰π‡μ√∑∑’Ë®”‡ªìπμàÕ°“√‡®√‘≠‡μ‘∫‚μ·≈–æ—≤π“¢Õßæ◊™ [9, 12]
·≈–πÕ°®“°π’È ®“°°“√‡æ“–‡≈’È¬ß‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”∫πÕ“À“√ Ÿμ∑’Ë¡’°“√‡μ‘¡‰´‚μ‰§π‘π
·μ°μà“ß°—π æ∫«à“ °“√‡μ‘¡ BA À√◊Õ TDZ ≈ß„πÕ“À“√‡æ“–‡≈’È¬ß “¡“√∂™—°π”„Àâ‚ª√‚μ§Õ√å¡‡°‘¥°“√
 √â“ßμ“¬Õ¥„À¡à‡æ‘Ë¡¢÷Èπ‰¥â‡√Á«°«à“Õ“À“√‡æ“–‡≈’È¬ß∑’Ë‰¡à¡’°“√‡μ‘¡‰´‚μ‰§π‘π ·μà‰¡à “¡“√∂æ—≤π“‰ª‡ªìπ
¬Õ¥„À¡à‰¥â ¢≥–∑’ËÕ—μ√“°“√©Ë”πÈ”®–‡°‘¥¢÷Èπ Ÿßμ“¡‰ª¥â«¬ ·μ°μà“ß®“°°“√‡μ‘¡ Zeatin ·≈– Kinetin ∑’Ë
∑”„Àâ‚ª√‚μ§Õ√å¡ √â“ß¬Õ¥„À¡à‡æ‘Ë¡¢÷Èπ Ÿß∑’Ë ÿ¥ ®“°°“√»÷°…“¢Õß Õπÿæ—π∏å °ß∫—ß‡°‘¥ ·≈– ∏π“°√ «ß…»“
[13] æ∫«à“ Õ“À“√‡æ“–‡≈’È¬ß∑’Ë¡’°“√‡μ‘¡ Zeatin  “¡“√∂™à«¬ àß‡ √‘¡°“√‡®√‘≠·≈–æ—≤π“¢ÕßμâπÕàÕπ
°≈â«¬‰¡â≈Ÿ°º ¡„Àâ‡°‘¥¬Õ¥„À¡à‡æ‘Ë¡¢÷Èπ¡“°∑’Ë ÿ¥‚¥¬„™â™‘Èπ à«πμâπÕàÕπ „π¢≥–∑’Ë°“√‡æ“–‡≈’È¬ß™‘Èπ à«π
ª≈“¬¬Õ¥¢Õß°≈â«¬‰¡â Anoectochilus elatus  “¡“√∂‡æ‘Ë¡®”π«π¬Õ¥„À¡à Ÿß∑’Ë ÿ¥ ∫πÕ“À“√ Ÿμ√∑’Ë‡μ‘¡ TDZ
3.0 ¡‘≈≈‘°√—¡μàÕ≈‘μ√ [14] ´÷Ëß·μ°μà“ß®“°º≈°“√»÷°…“§√—Èßπ’È∑’Ëæ∫«à“‚ª√‚μ§Õ√å¡°≈â«¬‰¡âπÈ”∑’Ë‡≈’È¬ß∫π
Õ“À“√∑’Ë‡μ‘¡ BA À√◊Õ TDZ  “¡“√∂°√–μÿâπ„Àâ‚ª√‚μ§Õ√å¡‡°‘¥°“√‡®√‘≠‰ª‡ªìπμ“¬Õ¥ ‚¥¬‰¡à “¡“√∂
™—°π”„Àâμ“¬Õ¥¥—ß°≈à“«‡°‘¥°“√æ—≤π“μàÕ‰ª‡ªìπ¬Õ¥„À¡à¢÷Èπ‰¥â Õ¬à“ß‰√°Áμ“¡ °“√‡μ‘¡ Zeatin À√◊Õ Kinetin
 “¡“√∂™—°π”„Àâ‚ª√‚μ§Õ√å¡ √â“ß¬Õ¥„À¡à‡æ‘Ë¡¡“°¢÷Èπ Õ“®‡ªìπ‡æ√“–«à“μ“¬Õ¥∑’Ë‡°‘¥¢÷Èπ„À¡à “¡“√∂μÕ∫
 πÕßμàÕ “√§«∫§ÿ¡°“√‡®√‘≠‡μ‘∫‚μ¥—ß°≈à“«‰¥â¥’
°‘μμ‘°√√¡ª√–°“»
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